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Abstract not available for JP2003530010T 
Abstract of corresponding document: WO0176110 

Channel state information (CSI) can be used by a communications system to precondition transmissions between 
transmitter units and receiver units. In one aspect of the invention, disjoint sub-channel sets are assigned to transmi 
antennas located at a transmitter unit. Pilot symbols are generated and transmitted on a subset of the disjoint sub- 
channels. Upon receipt of the transmitted pilot symbols, the receiver units determine the CSI for the disjoint sub- 
channels that carried pilot symbols. These CSI values are reported to the transmitter unit, which will use these CSI 
values to generate CSI estimates for the disjoint sub-channels that did not carry pilot symbols. The amount of 
information necessary to report CSI on the reverse link can be further minimized through compression techniques ai 
resource allocation techniques. 
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(54) H»!0>«ft] ft&fc. StttlBfta^^X^AfC^^S^^^^WffiODiJj^Rt^gftW^ftCD^RtmB 



(57) [gift] 

[HUB] ffttttftBe$';%7-Alc:&H-«^** 
^**/MHWMB (CS I) tt, 

.toes i KLmmrz>rz.it>\z<imtzmmmiz* jeekssw 




(2) #31 2 0 0 3 - 5 3 0 0 

~ -d^-c, i^ff^om^^-r 5 sterna i^mosff^e© 
&m<Dmmzhtct£\^mm(Dm&mfcm£rm^mik (of dm) -^^f-^ 



(3) #12 003-5 3 00 1 0 

im^m i 2 ] m^$k<Ds<4 n ^ mi mt^^ h ztit^ 

1 1 (DMko 

[Ml 3] HiffS^ii^^^^/c^V^OFDMIh^ir^^^-a^Bif 
IS^Vu--7 p «. TfSSrJtJrrS, WM4<7)^: 

& y > ^ i: Mil -r & m&m <o m m * h ft & v ^mm<o oFDMt/ft^ 



(4) #1! 2003-5 300 1 0' 

umm 1 4 ] mmmnm^n, mm±m^ v ^?Rumm^&-tz v >- 
[it Mm 1 5 ] mm * sr«#-rsB9iBxmtt, Ttaxa&^i- 

[ft*« 1 7 ] TfSXS£r£ 1 ©Zfrfe : 

t< yt-^oHo / >ft< ^ t>— o^^jf-rs, rrj-£5V^T, fjHfifc^^ 

g<DH(flB^^< o{3u BfflB'lt^f^-^^-rSBufBXS^^^-rSc 

(D^mT^-r^McM'i'^. St^itufflfSj^^/Wi. iiufe^f^B&t^ituffllt 



(5) 2003-530010 

[tt^i9] Ttexa^M-rs. £>mxji/&mi\t> (mi mo) > 

^^•A^^-^^/^S'lt^ (CSI) ^?l'J^t>^^-r§fca6(D^-fe : 

»^ff3^il^^#J^«^ (OFDM) AVD7hfff^fHSi^P)l 

HUIS^OO F DM/^ a y Ml ^'feWrtr Z> ; 

dm^-t p y bm ^-&i£.m-fz> ; 

cs i £mm-t%mmTMte. TtExm^MH-s. im^si : 

mmc S I SrScDbtt^fT^J^JEEifili-S ; &t>\ 



(6) 



#St2 003-53001 0' 



nmn. mm^mmcs imnm^tf. m#m2 o©m 
„ 2 i (o^m 0 

mmv >?<D^**/i'mffikj&&<oii^M&&7~y^&& (ifft) 

$ n 5 ^ - v * ^titf nx & & o 

*frvmtiin (csi) &$ij5£&tm^«^*^A : 



(7) #1200 3-5 300 1 0 



W #^2 0 0 3-5 3 0 0 1 0' 

[00 0 1] 

*>smtmm<o&mz.&rz. z*m*<^ Mttftatt 
[0002] 

*©TIA/EIA/IS-9 5©^»j^-S^Sm^2p^5^^fiI^ 
AS5~fn,T9-** (CDMA) ^rAj -Cfc<5„ CDMA^fAtt, 1ft Jh V 

^fA©CDMAgi©ftffllt *®#fF#-5§-4. 9 0 1, 3 0 7©^^ 

-^J *IB4#l^-^5, 1 0 3, 4 5 9<7>^ h/u rcDMAt^7lfgv' 

[0 0 0 3] 

fci6ic-^P 3 oi¥#$tlfc^^^/^^^^^^^^-^ o i s-9 5^7"A 

■tZPN-p^^CD^-tr^^hZv ^n^Mf^©D-^^^ (local 
replica) t Sff $ Hfc^V n y Mf Sff gltft ^VK^iS^ 

^^/l^fS^ (complex impulse response) fi£o T^ii^N 0 ^ ^ — 

^?:PS-t-S(DS:Bltg{C^-6 0 I S-9 5 (DWH&RTfi/X'T J±s<? ?i ~ ?\Z.t^ 
Sjf^g^J; Vm7££tlfz^^*jU=:^yj^ B > (channel conditions) 



(9) !$m 2003-530010 

[0 0 0 4] 

^^^ffl-rs^MA^/^MttW (Ml MO) v-*v^-efe3„ J:«9iSv^ 

siijg^w-rs^a^assssriioTsmisg^pm-rs^. ^i^/-^ (muitip 
ath) ttig^i-s 0 ms§r&g>m.tems6frt>mm-tzi#, m&nmf&mmwmto 

kz.&'&~tZ>^m&&3b» . Zrtite?^— (fading) £PM*L5„ W$rt*£r 
3fc&U M I MO^fA©S$ltt^>$^5fci?)^ {Hift^/W#tt 

[0 0 0 5] 

m$tiz>z.k&m&-rZo m^mmRxfv^—y'^^^zfn-^^ (reporting 

process) £SJg;!)irt~£ j^otlT^ -^/W&^'lf #<£>^.— 7">f U (utility) 
[0 0 0 6] 



(10) #12003-5300 1 0' 

-f'f'^^jV (sub-channels) ^r^Jt^ ; Wl%L<T>^.\% IficD^ijVetU-fc^T, 

-ivy vm^(D o %<D'Pta< h t>-oOTt5 ; mm<D%:mmw(D j tfo j efofr 
bmmmm^mmm%-&m&-tz>. rr^*5^-c, mnm^n, mm^y^^ 

s^-c, asm lit- m<Dmm ^9 * -?&mmit~tz> 0 

[0 0 0 7] 

fc$&m<D— 0(D^^^joV^T^ ^dyb^y^ (pilot symbols) f± N * 
tfU^s^ilOSsSf 5: ^fc^^OFD MU" "7^ ^ ^^-bT'^ff 
MlsXX*&:j££tLZ>Z. b&X$Z>, rr^joV^T, Kfi, ^rA^OOFDM 

SfcfetCfflV^^^S^Fra^^O^ n 5/ Jr>^. (pilot sequence) 

[0 00 8] 

*mw<D&m. ttim ornate, m^^m^Mm^xmm-r^mmM^m 

[000 9] 

?) (MI MO) iiff %/**rJ* 1 0 0<D|HT*fe6o fflff v^t" A 1 0 0 fi N 



(11) #H 2003-530010 

h/K£>W$H4£r*i3fiU LRU? l/^t'!) (flexibility) £ 

^mte^*"r^<D^m& : && ^mmx^^>mtmwx\^^x, i^w^tz.*) 1 

(bps/Hz) X "9#< <7)tf> h^lftS^iaot, #^tte>tLS 

frfemn. ^f&mmftittm^ + ^&kt (carrier-to-noise 

-plus-interference ratio) (C/ I ) (DtzfrCDj: "9 {&V^ fcf y t> ^ (BER 
) ^/cfi^l^— (FER) IUoT, - t 5„ -t 

hr^s^es. mftm&mit (tdm) % ^mmm^xx^x^tcn^mT^'r^ 

[0 0 1 ol 

HI 1 AM^jH-J: 5 iiff ^rA 1 0 0lif2©^r^ 12 0 iriifg-^S 
IlK^i/^^Al l 0^-a£p o ^fil 10lt (1) t"— ^£r^{f 

m&&tt&mm-tz>titb^7 £ --?&ti!im-i-z>. o) #<<£>3gins§ (mo 

D) 114 a753il 1 4 t iZ, fhtzM-Wy^^^ (modulation symbols) 

&if#H-6s mm) 1 2Sr(ix.5 0 ^n^tt<7)M^l 1 

4tt, i£m&-iiLTV^RF^p£;ft,/c{#^£7£ 
fifei-a o 1 4 a 75311 1 4 t ^^(DRF^^ttfclf-^-tt. ^rtt^tt^ 

T^r-r 116a 7??M 1 1 6 t ^f,, iiff II 1 1 8 &"iS Lt^fA 120 

[0011] 

m i A^fev^x. v-^^a i 2 ofiiUft £n7tff-5§-£Sff^-3^< «S:lf 

7^ 12 2a 7?/^ 1 2 2 r <Srg"^ % ^ LT^tt-^tL^mf^ff (D EMOD) 1 2 
4aMl24r {^{f ff ^Wi^ 5 D EI lAC/Tti 9 ^ttWO^ff 



(12) #f2 0 0 3-5 3 0 0 1 0' 

* (factors) \z.^x-^u±.<Dmmr^v-ri 1 6a>e>fi-^&3:ft-c#5o 

[0 0 12] 

1 1 Ati, vo^^i i o^ibv-^x^i 2 o— (Dim^Toj y l/?&\t fctt^T^ 

LTV^S„ r^*fi5c«. T 5 — K^ir* h (data broadcast) Xt^ffll©— 

jj&WJ*— ?m\t TzfV fr— i/(Dtz.m^'$.r> r.£#-c#5„ 3JJ^iRiiifSv^ 

^tt^X<D^^A 1 1 0&T>*1 2 Of*, gf^bf- ^2 s i£{f £;ft/Cl^3;a»* 
[0 0 13] 

ffi?|2£<£>fca6^ iifti/^^A 1 0 0 {4— o(D^f^g (WV^fAl 
10) RO— oOSff^S (tW^fA12 0) ^tfi/T^JlSc Ld> 

oinft gm&o^m sift*- v&t?- i^-§5o 

[0 0 14] 



(13) #1200 3-5 3 00 1 0 

^OTyft^f LTV^tyh7/Wf A (central system) (i~fc;b*>* 

is- 9 5 cr>MAi/^"rJ*(Dmi&mbW\ffi.<D) &*g&Z.k&X*%, ^frit>(D 

[0 0 15] 

l^m C&mzmW£foZ>T^"r-r<Dmj$M^n, 7yrt7W (antenna arra 
y) (0ljx.fi. CDMAiJ6i©fcfc©J:5 4) i: Ltftf 

£*t/c^* (fi|i«V^<o^©CDMAS^) ^bfifeSo TlsT-f-T 
ttT^t^yh^tt, t^-A (beams) Gkfc&tfT ^T"TT U 

#<5 D #dx.«:\ CDMASi^ii, ^ cryrtr u-^f)*^!/-^ y 7 ( 
Sfc«6(Dfg^^«t f9^tf$tbsr <b^-e^s 0 r<7)<t5(-. 3o©if- 3 

[0 0 16] 

£rlJ-7jf— h-t-5tB^jdSfc5^/^aL— if (multi-user) % #fiT^ir^iiff 
Kj^^SW (total operating bandwidth) (#(|xJ:£l. 2 2 8 8MHz) ^\ 

SSft^S'&ST 5 — K USt/t-t^fpI (QOS) g^w-r-s^ 

[0 0 17] 

bps), MV^SiiM (tfiJxJi 1 0 0ms e c <Z>^#ftftl£;frfR]i§3gt->tf LT 



( 14 ) #S 2003-53001 0- 

v/^fA!)y-7 (system resources) <£>/h£ V^Jt^x ffllS^^x ^tv? 

HH^i^ttS 1"/^— ^-r-^ (bursty) J h57-fy^ (traffics) I'iot, 7 s 
— ^r^— tr^«#8!C<5j-tbnS„ r©f-^ft^ *h (burs 

t - to - burst) Rt**-ifa>e>~-i^ W^^k-e#5o 

#>K. ^©ilt^TAIt j^S^JECt:— «P©fUfflPTffi*P ^ — ^ (resour 
ces) - w Wf-^t-tf^l^t5ffit5 !) y^ttMOSt 

[0018] 

o^(7)t^St>'f^W (0iJx.Hu 200kbp si»b2 0Mbp s J^±*T 
) <DP B 1^:J£<^bT#5c V^^5#X.bnfc^E— /• ^ h (given moment) 

m'HM (0>JxJi\ f^lS©fcft©8kbps) ^bt^-b^HSf^©^ 

#>eri^<»T#So 
[0 0 19] 

: &PVLTf7 ! —9h77'<y9 (data traffic) fe^btt. AM^Jl-#^ 

©B#ffi (over time) It5?l«»t^5o ^|©-0©l^|I^ot 



(15) #3t 2003-530010 

f^ttMSiSyijNo. 0 8/9 6 3, 3 8 6 ^IB^^nTV^So 
[0 0 2 0] 

[0 0 2 1] 

f-^^K (sub-band) Sriibfcx— *<£>i£fi«rJf U RSIfflW^f Vt^M: 
s(s<— S^-f«\ f^f=>'!) (subcategories) &SttZ k&X"g Z> 0 0»Jx.fif 

[0 0 2 2] 

jasafcy^— s^-m, m&mftiWtftm^mik (ofdm) ©«t5^/^ 

Jfti^jR (multi-carrier) Il^^V^Tf i^T^, ^ LT^rtL 

i^«t9*ric$ix, ur-taxra, tffftm&Mtt (tdm) (Di&m^kv^M 



( 16 ) #12 003-5300 1 0' 

[0 0 2 3] 

p _ p^-Y^ bi/^^A (broadcast system) . MMDS^f^^ ^(Dflil) 
[0 0 2 4] 

fSIS (extent) M^TCfe^, ^SHf T U"CV^ 
5 (-T^t>^>. ♦BBIU-CV^V^ (uncorrelated) Tyrt©l^l»5 

[0 0 2 5] 
[0 0 2 6] 



(17) mm. 2003-530010 

was. t@^i-§^tr^^-i:ii^bT^5 rtm^o ^{f^^V^-^ 

[0 0 2 7] 

^(±, OFDMT&3o OFDMfilliot, ^jfc#J&i2Hf ^ir */W2> 
[0 0 2 8] 

7=~—?t^ ftm£foZ>Z-ttfXZ, ^ LT Jlft t © ^-f ^ ^ffiftt 5 

^-c#So ^Jx.tf. mi&(DMx%=L~v hictt-tzmm &s z-i^wv (ti 

me slot) 1 K^^Xn-^y^-^r^^l , ?4 A^n y f> 2 i^^TfilT-^-^r 

^;i/4W6, A^n ^ h 3 t-*5V^Tfii^^^- j r^/i-2fc(t, Jcfc^; 
misXmm£fLZ>^b&X%Z> 0 *— (over time) <D*B^i-5 1^ 



(18 ) #£2003-53001 0' 

[0 0 2 91 
[0 0 3 0] 

W^P^©t^tyb (subset) C«#5o **L**L©*>fA*« 
[0 0 3 1] 

- tf (D+Bm-r s * -r T^i^umx* 5 n t 5 0 

[0 0 3 2] 



(19) #1200 3-5 300 1 0 

s ta:H-£tK i^tisri^ts, iiff^fi, Mxifcf. ix^ii 

fjf ^ — K (diversity communications mode) Z&.t^M I M Oil! fit ^ — K^rcsiPo 
^V^— isTjRTfM I MOlt^- K<Dffi^(Dm^*^*fc, aft i/X^J^iZ 

[0 0 3 3] 

o Mx.fi. -ttL-eiX©*— K (overhead) RTf&m^V ^/Wi, £:T<£> 
[0 0 3 4] 

[0 0 3 5] 



(20) #^2 00 3-5 3 00 1 0' 

m*1~Z> 0 m I MOiiff *— KWu T>y"~1-<Dy4 v'x-r tht>^txm^Wn 
Soct^V^fc^BtP^^^^-^^^^S^ffl-e^^o MlMOiiff*-K ( 

[0 0 3 6] 

y-f^-v'TMiiff*- TO. — m^Mc/i w^m^i^t. mim 
Oi§ff*-K<fc«9{£v^^ b^3bttSr#"r5o U&»Lfca*e>, f£v\ ig^ft 
c/iffiM*5V^T. ?V^— vf-f iiff *— Klitl^C'lif^Mt, «fc«5^J£ 
U J H-<45-i:^f 5. — ^t-> M I MOiiff*- K<Df£/8te. #f£ilfift 

[0 0 3 7] 

ilff v^x^fi, |^B#^^V^-^x-f^M I MOiiff*- K&lM?- 

*fc. *t^:^nfc7 l/^r^f"y r^f (flexibility) (Dtz.frK. ^7^^ 
x ( S ub-channel basis) _L^al LTilffi £ tl6 n t *S"C# So MI 
MOiiff*- Kfck, n-igffi^ttSo L/^L&^£>> 

tL(Diiff^^ tyft^A/Ot^ty b^fr^ ^fcte^TtD-^*^^ 

ffl$ti5rim5 0 0>J*:fi, M I MOiiff*— K(D^ffl{i#^©3-— if (#'J 

x.tfx-^^--if) ^iiffl^n^r ^^-e^r^ pfiBt^ #4'*- v-^ififf*- 
K^ffltt^ 5-oo^<D^--if (mww^— if) Ktas-rsi*-^^* 

/^±-eilffl$H6r ir^-e#^ 0 ^W^-i/^^iiff*- Ktt^fc. «9 
iSjl^ic^Sife (path loss) ^^LTV^f-^ir^^±"eiiffl^ttSi 

thx$z> 0 

[0 0 3 8] 

«l^?>iiff v^^fi^fc, iKo^fD^i!^^* 0 - h^S <£ b \Z-Wt%\ 

£ti%z.t hx$z> 0 i^ff^B^iiff y ^©=>yfv^ 3 ^ (i-&t>^ r-fcM 



(21) 2003-530010 

Mt£mm&mmmwx*mft£ftz>^t&x*%z> 0 ^^*^wnmm (fun ch 

annel state information) (C S I ) £ 7Uigfl##j/£ C S I (i, i^lf^gOfc 
[0 0 3 9] 

[0040] 



(22) ^2003-53001 0° 

o 

[004 1] 

jfT^^-^b^ff ^nfc^^^/^X — h y — (channel data stream) 

*by-A (sub-streams) ^tt^^iHif T yftl:-OOf-^ 
MJ— M^ft^mt (demultiplexed) £*L5 0 ^^©f-^t^H 1 - 

Afi, -^t^ ^©^y^i^Kxa-toj^T^^wfcft^c s i izm^^x 

m$izt*<it¥fj£<D&mtt (mtf. m-psk. m-qam, wzn^om 
^-/^ b y _A(Df C 46(-^^n. ^n-etL<D^pih^^ hy^ttti^*' 

(stream) £^A,-CV^ 0 4 Otf^plf:/^ h y — Afi N -tftrt* 

JbfiS$tL«P^^VKD4o<D^ h y— Af± % 4o©lff7yrt©4o© 
(combiner) fc. ^tL^SW$ttS„ ^n€tl©^tt, SfS Sfrfc 

^ WW* h y — A (modulation symbol vector stream ) ££j$i~5;fo£>G9ftfL<£> 
[0 0 4 2] 

). y-A^^^oftJ^^tLfc-y-^-f^^^^^^-V^^H* 
^-K (eigenmodes) _tX*%*f'tii<D= L — inci^f!! £ 3x<5M I MOiSifi^E- Kl^SoV"' 

-7^-*C^)V (^iJ^L^ k-AXfT!Jy^ (beam steering) &Mff i~Z> fc£>&- 

fcfe^^^^fc^- v K. b<D/c»^ iCSI 



(23) #g?2 003-530010 

ft ^ - K \z *J if 5 h 5 WO milffl $ti5ri:^T*t5 0 
[0 0 4 3] 

iCS I Bjtg^^v^0iJ^*3V>T, (£fcte$B#lftfcCS I) -h 

[0044] 

r r Ti£/i LT^5 «t o \z.^ <£c s I KS<5< ^g^iSte. s I 3H£JB-r 

Srffiffi-rS^a^^Sr^-f-o ^CSIilI^<WS;il, mimoi 
ft K©^C S I Kg<5< ^a^fiJffl-T.^^C SI MI MO^E- KSr&tfo 
0ijx.f^ C S I ^S<5< M I MOiiff ^E— K<E>«WW«>&C S I 

-Y^vtnmm m^i-£m^— b*&tcnc/i) ^mmvxmimmm^f"—^ 

bT^enfi^y ^^^s<d— gpsr^ffli-So utaso-c. :£c s i xtfgpa-ttfc 

CS II'I-5<fel^ll t-^yKOS^ill^^K, V^<o^O* 
0U^4oV>T. XVvJjm&JXib*) ?LZ> 0 ^-^-^yK*fi*L4V\ CSICS 

^*fctt*fP^«i*cs i tl^ < JOiIM i 5 i^tfc ►) c s 

[0 0 4 5] 



(24) #^2003-53001 0- 

(DMrfrMz^-To B2»^ mmnmmx*fo*). mmnm^.m^h^> 0 

£^ 1 6©-9"^> Ktf^Tfc^tf) o TDMilt>@^^^^^ * 
[0 0 4 6] 

^ffipTtg/iif^-Y^^^ h?^^*^^ (traffic data 

h (frame rate) "CHattl^^tS. * Ut^riS*, a«y^©*»© 
[0 0 4 7] 

[0 0 4 8] 



(25) #H 2003-530010 

n<5^£tf s T*#5 0 HI 2 iZTjk^frl&MMffinztiX, ^^A^PyF (time slo 
ts) 2 7b^9iZiotfZ ) D-y^^^/U3 fi^MH (^^tu ^^A7nyF2 
751i9^jb^t6-9-^^^/l-4{i : i 1 ^ii|g2^ffi^tL. ^^A7B -/ b 5 7^M 

9 f^ttS^:/^^ 6 te. W^ilK 6 ^ffl £*l5 0 
[004 9] 

oJtS-^-^-V^^^^i'S 3Rt>*4^t>*B#P^^>6 7aMl 6 tf^fff SroftS-T?' 
ft^5, x — * 3ooHI (iH#P^<^ 6 1 6^ft^ 0 }t5-r^^^/^Sr 
fffit56, x— *4o(Di£ff ii»7Ml 6^SfllS:o»tS'^^-Y^^ 

mi i »t5t7°f t^^^ffifflts^r B i© i 275^1 Qtm^^-y^^-y" 

[0 0 5 0] 

^^I^OjiHf i/^x-Mi. h^^^f y?*f— 5><Dm% Sr^ttt-iJ-atf— ft5o 

fix— ^1) (i^fcs ^$^U^V^^5?-^'A^P5/.^>T-^i-Sr^t-e#-5„ 

5rHt^5 0 f^f-^(4h77^^7f-^(aoT, #a^ft 

& W— ©t7'ft^ xm\t Zti&^k&XZ 3 „ 

[0 0 5 1] 



(26) ^2 00 3-5 3 0 0 1 0- 

*#-es5. s&fc, r a-ift^— r-effi*-^** 

^^g^ KSr^-f* rtm, ^-^-IffiM I MOilif^- KSrffi 
[0 0 5 2] 

2) w 2og±(Dt7'f t^^K'f-^^iff : i ia •) r ^ 
>-x^/^;&t>*2o^ji^^^^ ^ 

[0 0 5 3] 

— (1) -o©7yft^f)-o(Dt#ir^/K', (2) #!7yrt 

^b-o©t7ft^/v (W^Ltf-^^ir^/n) r% (3) ix©NT7yf 
t^p,-o©tyft^/^\ (4) -o©7^t^e>-»©tyfir^ ( 
mtflJ-y^-Y^l&t^) T% (5) #!7yrt^f)-»©t7'7-ir^^ 
T\ (6) itONTTyft^b-iOf^ft^ *fcfi (7) -fl© 



(27) #^ 2 003-530010 

* V ^ - W 0H" 3 ft ft i £ ffl V n P> H -5 r £ as ur tg -v 5 o 

[0 0 5 4] 

o 

[0 0 5 5] 

Ot^-ey y— 7<DiS©ffiffli:gO : o<fi^ (0llx.fi. m-psk n m- 

q am, -e<7)f&) a>?>. ^^enc^pv^tfjVi^ £j£t?#s 0 

[0 0 5 6] 

fcft^^$n5i<b^x*#5c 0flx.fi, ^iilSf±m§£<£>fim^ ftJZWzf?- 
^fT^S^a^ov^T^oTV^fcftf^ v^< oa>tf>@^i?"7'^-r*/i' (09 



(28) #12 00 3-5 30 0 1 0' 

[0 0 5 7] 

PSK. M— Q AM) izMmZtlZ m%.&. 0 2^:}3V^ f-^ 

±<D^iil$ 2 {4, l6-QAMMt5rtm, MA^Pyb2W 

H 5 IZlfcttSx— * 2 <D^f (4, 16-QAM. &tf-£<£>fl!i£teffl"C# 5» 
[0 0 5 8] 

^nfc^^A^n 5/ b (siot(s)) x^-ftimfrbtiRummtstiz^t*-^ 

[0 0 5 9] 

^Ay&W^&i^f SJltV^V^fy?- (intervals) "C\ SHSSSttflfe© 

7 (turn-off) ) |^C«f»tt*^ ^^y^ ^ 

[0 0 6 0] 



(29) <&m 2003-530010 

■So 

[0 0 6 1] 

i/-</KD'|f#^-^tf 0 C S UiTfB<DJ; 51-, i£ff T^-T^h^m T^T1 — - 
[00 6 2] 

c s i mm^uT^mm^mm-r^>o c s i asam iit*ftffl ^m^m. mm 

fix tBSt^f-^^ MJ-A (data streams) £ri£ff fc#>^l^b*L3 r. 
fit. 



(30) 2003-53001 0' 

[ii] 

y = Hx + n 

[f2] 

H*H = £E£* 

[f4] 
life 5] 



(31) 



#12003-530010 









e \2> 












e 2\ > 




e 2Nr 


m 


h 


M 












M 


L N rJ 








e N T N T _ 







Eq (2) 



(Dgmzsftfjlsti^ #!lx.i;£M- PSK, M-QAM^O't©iW Lt, 

x u X2 . . . XOT fi. &tbfrc&m&£titc2m^t>'tf'i'X'&>*) s 

me] 

x 2 = 6, •e 2l +b 2 • + ... + 

[0 0 6 3] 

H*H(i^/l<5:— h (Herraitian) X*$>Z><DX\ h/l^T^Ki^— "Cfc5 



(32) 



#J?2 003-53001 0- 



y = HEb + n_ 

[0 0 6 4] 

- - Eq.(2) 

J-ioT^bfrS^b^bM^LTv^ ^_<^ if@oi^i©c / i «: N 

[|10] 

E 

[0 06 5] 

s i ^mmw^^^xmfczft, ^vxmmmm^y^xmm^hh^c^m 



(33) #^ 2003-530010 

[0 0 6 6] 

AMSfflli, S N R ©MO't^f t Lt^ffl $tl5 0 ^r*L^L<D 
-y^J& (IFFT) J^f^Sltf 5 Q ^rs/7'14 3t*D^T x fcjJ&^^/L' 

^Btp^iws&sm-ai-tt. mm^m^tznmm^i-y (prefix) 

i^^tit, r^J^fiOFDMv^tf^i: LT^£;ft5o ^r-;/14 4|:*5 
[0 0 6 7] 

Sff^gl 4 5©#l7yrtll 4 6-e{f-^-?rS:{f-r5 0 ^^5/ 

4 7^*^T, Sff $nfdf -^-fi. Sff ^^fcft-^^^-^^^-rX-rS (ch 
annelize) /c&«ifcift&7- P ^S&ifc (DFT) S^(t5„ ^7/14 

^flltiHSSr^-CV^ y-fe— v^iiSfB ^fi 14 5 tfv&igfi^B 14 0 *T*iH 
[0 0 6 8] 

c s i (Dm^BU^^t^i^ mm&Mn, mR<offiw%<nt^#><om%\v> 

[0 0 6 9] 



(34) #12003-5 300 1 0' 

[00 7 0] 
[0 0 7 1] 

zht^v^y-ty h&mv mxhtiz> 0 licit *JicoM*^^>/c^v^i^^ 
-^^■y^a- {o. 1, 2 N ... 2 n -i} ^^«^^nfcf-^^^/K7)ia 

«:* *ilO^Srtjfc^V^4 0(D1^^^^^/KD-^^ir y h A = {0 N 4 N 8, 
- - . 2 n -4}. B= { 1 N 5, 9, . . . 2 n -3K C={2, 6, 10 
.... 2 - 2 } N &t>\ D= (3, 7, 11, . . . 2 n -l} iZjffiZfr 
-y-^^^/UCD^zf-E y h A 1 5 0ft, iflT^TtT x 1 151 Ji"C^ 
ft f-^^r^/KD-^^-fe--/ hB 1 5 2(i N m\t7^^-TT x 2 1531 

T^ft^tt. t^t^Ot^-fey hC 1 5 4ii, ^ffTyrtT x 3 15 
5 AiXm\m Ztl, t^ft^KOt^ts^ fDl 5 6fi N IfTyftTx 4 

1 5 7_L-ci£ft ztiz> 0 ^t©t^ft^/i/fi N j^fi T>"r-r<Dmx*&m<Dmm 

t h 

channel parameters) <DM8r?$>Z> 0 ^^^^ft^^^^^MM^Wn^:^-^^^ 



(35) ¥tm 2003-530010 

[0 0 7 2] 

o^±(DS:ffT^^^^Wi-^:i^^-e^S 0 jl= (x iN i =1. . . . K 

u srsit-rso ntfcv^x, hu (ij ,h ^mT^-rx^m^th?> i th ^ o 

[0 0 7 31 

^\*^fo^ftm(DU {H is i = 1. 2 N •••2 n } fcl J: «9^$tt6^ 

n^m.cDm^mm^ {h uk , j = i, . . . , n,. k = i n. 



♦ 

(36) #12003-5 3 00 1 0' 

mm^ mm^tzmmmhm^te^&vwMxhvm. y-^^^^^^m^ 
m^ht^^ma. &mm<Dmxm<o rnxbtizz. t^mx&z> 0 

[0 0 7 4] 
[0 0 7 5] 

iUft i^g— siwrtbs r t &-v$ 5i©csi it ma, y ^ i-i^ at 

btt^V^^^^/KD^SiJ^m^JX'feSo PHSLfcy i/y-icfiJO y3T«bi^3-y- 
^(D^y -Y X£ jiC^Wffi-r 5 J6 K&m £tiZ>c\b&X*£Zo 
[0 0 7 6] 



(37) 2003-530010 

[0 0 7 7] 

fi\ 1 MH z ©^fA/^y K*B£r{Bi;t£:4 x 4M I MO^fAt^V^ 

2 5 6©OFDMt/f t^^tL5ct^^o-CV^if^t5o 

§ Jfci5 ^ 7)g^^t > 7c^v^i^-^^^7W4. fci^ 5 0kHz P^PSX, ^/cfi <£ 9 

kHz <7)i|ig-efc-5^>X\ 1 2(D-^Zf^-^^/U(DmM^4 8kHz (D^gX Z> 0 O 

FDMf^ftW 2 0^-if^^-^^/K© 1 2(D%m^fi^fh^m^n^>m^ 

, 1 6 ItttiimxmZ 2 oOil^^O F DM^y*>tt/^ n ;/ Mf 

[0 0 7 8] 



(38) 003-53001 0' 

blanking scheme) _b-C\ i/^^A — 9 rfrj^t) (system-wide constraints) 
IStf 6 I'ffl V > h ftZ> X*fo o 0 
[0 0 7 9] 

ffl L&l^M I MOv^^AcDfcSM-, M I MOfitft^/WC S I 

Shift Register sequence) (m — v^—^r >->?.) -fEiS^-r ^^^-fi^L-S (sou 

nd) ^^ffll^ixSr ir^BffB-efeSo m— <$r^.Xf± N 37 -f — K'<5^$r 

if n-e^V^^v-^ M:±ott, ^^^>^»l^i>^:StBBiW:fli[- 1 Sr 

^^^-fiifi+X- 1 -CfeSo -?:tt^>^(3: s h (zero shift) <DfBHgfj:R 

[00 8 0] 
[0 0 8 1] 

£#J<9 fetter b 5 o ftm-tZ>m-^--Jr^*<DffiZ.ftm ! ftm-Z 



(39) #gj 2003-530010 

[0 0 8 2] 

, +B^-TS^-r^-y (binary) m- i/— ^>-* (D#Cf2P <b*L5 0 fi^T^jg 
[0 0 8 3] 
[0 0 8 4] 

©3dm Srft/h^-T 6 raff $ ftfc^SfiJffl * - V ^TSm^tt/c. 
*H 5 m - v/- ^ ^ ^fij 19 ^ t (b th 5 r t tfs RTtB-e 6 „ 
[0 0 8 5] 



(40) #f 2 00 3-5 3 0 0 1 0' 

[0 0 8 6] 

£>pgi*- 5 fc k/b v ^ h tis r i: ^ *jmx & 5 „ k - h nn^mkofr » ^ 

[0 0 8 7] 

(channel impulse) (Dfc.%s-X~foZ> a ^ /^^^(D^^MM^ 2 
[00 8 8] 



(41) 4#^2 003-530010 

^— A (short term) O?^l^ot jl— if SrittR-rs r <b -C&3„ ^^r^/^s 

^(DfrW (scheduling) ^^iP^ i:^-et^ o ^> 0 < 9 ^fb L T I -V 

^ <t wig it v ^ 5 if (i. ^^^b LsX^^&fem.?-^*^ t mm lt v ^ & 

tg-Cfe^o Situate, £fc. v-^A^-if^i&u &t>\ ^qz^J: 5^^t^^ 

[0 0 8 9] 

CO 9 ib(D — 3<DSfIif-f H-fel^T. £ tiZ> <t ^"C^ 3 Q V^tf? 

[0 0 9 0] 

zti&^&i&jtemm-z— 3£<D-£-£x3b%(Dx\ y ^^o^^^c-^^^-^^^^ 
-iSM^o^T-r^ (profile) $Fn\^«p^< ] omik-rz> 0 tn^^, 
?&!&m^rtz>tz£>iz.mik£nz>cs Komn, v ?-£xnnmz 

^-a-^ri^s^n^o c s i tmwimm^m^ m-h. WA^tiz^?-^ 



(42) 



2003-530010 



[0 0 9 1] 

[Aft*. ^m^mm^^^mm±(om^m] 

H3tt , HI AO^fAl 1 OOf-^Ptytl 1 2i«»l 1 4© 

^V** (DEMUX) 3 1 0i«$^ o 1 0 tt. A* £ 

^^^Hj-AW© (K) f^W^^Mi-^SJ^S.I^ 

[0 0 9 2] 

, *©J:5fc*F#«fbW:. W^tf^^-y-^^ (interleaving) . EWER© 

(convolutions!) *KNb. (Turbo) **<b, «HF (Trellis) «F^b, 

7 - p ^ M ^K-y^y (Reed-Solomon ) , HH» 

5C*H* (cyclic redundancy) (CRC) *«Hb. 21^^^ 

«S"C#5. ^-#«F*(br±, ll^fflit^O 9/2 0 5 5 1 1> 1 9 9 8¥ 
1 2fl4 0i«©^^ ^ rjft^aX^^^V-Y/V (Congruential) i/~tr 
^fcttWU-CV^^-^-K^^-y-^- (Interleaver) j Xt* EA 
T^I S-2 0 0 0«*fcLT#*ftS:fc»^M' r c dma 2 0 0 0 IT 
U-R RTT«lf (Candidate Submission) j * fcHfc^SHTfc 9 > 

[0 0 9 3] 

^_^ h y^_h-t\ La>L&#e>*HHttt*fc* 



(43) #fl 2003-530010 

mn t&x$z> 0 ^>-=i—y3 1 2 a ^?3 1 2 k^o^— Kft^tL 

fc 7* — 9 1 -£ , Wm^lsyS/is* Z>tcbb Kv^~ 9 £r ^m-t 5 7 s — 9 n -fe y 

3 2 0l^#&$JxSo 
[0 0 9 4] 

— 0(D^Jg(D?f^^joV^T. 7-^^t>7f3 2 0ll — OJ^_t(D^-r 

^f-^^fy-^©fcfc^ 7 f -^7 p ots't3 2 0fi-o©7^ft (illff 

— Oj^_t(7)T^^^-(7)^^$tbfci^^-^^/l/ (sub-channel (s)) £ N mim<D9 

^nt5/t3 2oii, ^®ft% ^^o^RTtg^y y— 9mm \^ 

[0 0 9 5] 

^t^^tf)^--^/^--^;* h y — AtfS^O-£*L-?r*;iX<£>^ A* n y h (time 
slot(s)) \ •y-77-*Y*/l' (sub-channel (s)) , RXfT^-^ (antenna (s)) \Z 

„ OFDMflO- 00||Jg(D^ffi^*5V^-C, *rtl^tl<D7-Y*/^— 9* h V 



(44 ) #f2O0 3-5 3O010' 

[0 0 9 6] 

M-PSKtfciiM-QAM) *«fflUW6*W'W 

W*>. a+j* b) ©I6©^«$k **5|£ffi©*ixW^f4 4tr y h 
©AMI****-*. MIMOW^Vt, f^^/W)W€^t* 

[0 0 9 7] 

OLli^^^^^ ^^SVi«tfe5o ^^^^ 
LW /^ ao«!7-5*» (I F F T) 

[0 0 9 8] 

oFDM^iit mx*x ^ rf-^if^^^^yr- (nuit 

icarrier) : ftffi^id^SftfeJ John A. C. Bingham 

(IEEESflttk 1 9 9 0¥5^) |^I«H2t^^^ WW 

[0 0 9 9] 



(45) 4f H 2003-530010 

tfe&s*>So 3EW'»2lOw<* h/UVi 73/IVnt fi x ^rtt-ett^iHSS 1 1 4 a 751 
l 1 4 t tffk^ti5„ 
[0 10 0] 

0 3tfc*V^ ^tfh^fKD^m^ 1 1 4 [1, IF FT 3 2 0. mM&J^^?^ 
y^^»^«3 2 2. &T>\ 7'^3^-? 3 2 4 ^if D I FFT3 2 Oli 

^K-^Jffi*5l^^lfe-t"*o I FFT 3 2 0«U V^/jiSfBcO-^^^r^/U (0iJ 
x.f£, 8 N 16, 32, ^:<Dftil) I FFT&Hfr^5«fc5te!8!§f£ft5r.£ 
^-e#S 0 fc5V^ ^ hyHiOFDMtCiX^/^V^Sr^^^tt'S^tt^etL^^ 

fc^^^f ^^^/l^^^^i-Sfc^^OFDMv-VTjf/l^tD— IHS^^I-^^*^ 
W$^S»S^m^*l-bXtttg$refe^-r6o IFFT3 2 0, Rt>\ J13»j#J^:7 
[0101] 

©7yftl 1 6^bitff ^nSRF^Pff^^-T5fc^^PS$^5 
[0 10 2] 



(46 ) #1200 3-5 3 00 1 0' 



[0 10 3] 

«*ta4Ut»R^5^^*5. *^ **** 

[0 10 4] 



(47) 2003-530010 

•rip h <oWm f4. MM ft b (D^f — ? &$t-f £ a* -e # 6 o 

[0 10 5] 

m%J(DWi& Wh. ^CS I ^fctegP^lft&CS . 

2 Ofi, <fc «9#< <£>^'— * fcTjy >9#< <73b p s/H z £i£ff 

[0 10 6] 

mim-f s # K&m £ ti z> ^tn^etKD r -t<d tc #> <d— o<£> 9* — * -y- -? 

XO ! »|]7'nt-yt4 3O0i, a— Kft^tWSl^- b U — AX , «\ 
Nt ^-COT^^-^bLI^-^^^y^T^i^ff $tl5L • Nt -£X*(DT'—? 

[0 10 7] 

7^4 4 0 t fc-$-z_ibtl%Z-t&»fmX°3bZ> 0 m*-t£. Wt^HtH5S 
TbftS^IH^J^n-fc 3 0 alt -y^^^/H (OTl^T-T 1 MN T 

<£>7c#><£>N T *-e©^p^^x|?/PSr^#t-e#S„ I^SlC if-^^^/Pk WHO 
^T^na^r^^-fiJ^o-fr 5/^-4 3 0 ktt, T^x^17!?MNt <D^zf s f-^^ 



(48) #12 0 0 3-5 3 00 1 0 

[0 10 8] 

r<t^-e#5 0 csim TOi*csi», Rt* «$n^^^r 
zm^zft^ c s i mmnm^ikur^mm^mxh *> 

[0 10 9] 
[0 110] 

5o W^iil$f*. B2©**1) <Dlt*><D— o© 



(49) #H 2003-530010 

[0111] 

-r^/U 2 ^iUff £*K WrafS 1 &t>* 2 tey-y?-^*^ 3 &t>*4 KfiJ "5 
, -^LT h^^^f y#*f— ^ fi-^^^^/i^ 5 7!?M 1 6 ^i£<f £3x5,, 

(i. ^ff^g{i4 0(Z)^f T^'T-r (m-tb, Nt =4) «r£3K 4 0(7)i^ffff # 
(fip-ib, 4o©RFfiff^) (i4o(DT^^^-Ofci6^^^tt2)i:^^$ix 

■So 

[0 112] 

HI6(^ @2©^-{ A^u >;/ h 2(D/ci6(Di^fff^-^^-rSfc46^ffl^tL 
, El2<DfrJ#P N ^cr-K^r^K ^7*? 1 , 2^7^^ 1 «LT^ f 

u 5o©f t w-^^ b y - a (Si7?>ms5 ) i^^mik^-zT^ 

/is^zfls?-?- (DEUX) 5 10W^5 o ^rtL-e^^-Y^/^— ^ h V — 

K^-rs^en^tt^^^^— ^5 i 2(c#^^tL^ 0 

[0 113] 

— ^ynir^ir5 3 2 ^Wt^So tDf-^r^/uf— ^nir ^ylr 5 3 2 c 
3 2 a /^fb^f^V^VWi, ^C0^4O(Z)|g-^^5 4 0 a Jbm. 5 4 0 d 
<D±XKW:mt5tlZ> 0 -^tl^tKDW^ 5 4 0 tt, IS^irMi* LTV^T>^ 



(50) #12 003-5 3 0 0 1 0' 

[0 114] 
[0 115] 

-^Jtb-C, B#*-Kltt, 6 4 QAM (6t>H «^ 
^§n5^H*mc/I*tU Blft-K2tt, 16QAM(4* 
yY) StbTIB^U K 3 QPSK (2t>H £ pT«1- U 

^-]f 4f i N BPSK (ltf^/H ^S^^tLS<^S:Wtil--t"Ss ite-TS 



(51) #^2 003-530010 

[0 116] 

m8fi. h y — -A s 5 ^^s-r-sfc^^ffl^na^a^-^ 

— AXs ^1 2©Wt^7^^MJ-^ X 5 . ii 7!;3iX5, ,6 
h y —A^^^M-fk-rS^-^/^^I/^-y- (DEMUX) 5 3 0^Stt^tt5 o 

3 6(^S^t$tl,^ 0 D"?^ -y ^^T 2 — ? u *y V 5 3 6 a Tb^. 5 

3 6 i ^^o-y-^-r-^/i/v/^^^ h y — Afi. ^etL^n. ^-<£>m. f-^/uf- 

3 8 a 73^5 3 8 1 ^#W^tbS 0 ^MHCf^f ^^^t 5 3 

8«. gm^n^-y-^^^/i-^^^vu^ h y-A^4oo^y$>t^ h y 

[0 117] 

^ h y — A (^tb^tL(DT^^-^<Di|#^<D-y-^^^/^(Dfcfe<D— 0©W4?/U 

•y-y* b y ■ — a) tc^^s^^tLSif^^^^'^^/^ b y — a^^-ts 

[0 118] 

b y ' — A) ^#^S^$tt, ^rLT^bfcv'^^VH^^ by-A^ 



(52) #^2 0 0 3-5 3 00 1 0 

[0 119] 

18©t^^f-^/Ptyt5 3 6Wr-m' s f-7\s?y-S 3 8©^ 

5}<D 1 T^Sc 

[0120] 

ft610aM61 OrtJ:9S§$JtSii:^, ^Jl©7aybx 
yK^D-fe^t6 1 2^itbtt5^ i:*SBrffi-C*>5o 0iJx.tf. 1 

-ffr^^-e i o r nmmz&nmm $^m#srs«-c#s- tW7n 

*g) . PS^nfdf^^F^TO^fct^-^^^K^y^^^^-b (do 

wnconverts) U RtW* V=i b tStlltm #ft«*ft&t5*^fti-*- * 

tim® 7 P y h ^ ^ K7 c -fe -7 1 6 1 2tt&lM#}\^ ^fh^:fL(D^.mT isT-T 
\Z.X>t^>, ^n©F F T7n-fe j/t 6 1 4 ilftft^tlS rnt-kyhj ft 

!SflW~5o FFT/Pt7f 6 14a M6 1 4 r ^ b<£>^P^>/JOW<^ b/V 
^©FFT/Ptyt6 1 4/5^©ti^^^^ h/MD* b y— (L 



(53) #^2 003-530010 

[0121] 
[0 12 2] 

If*- K^ff^b (orthogonal izes) 1"5M I MO^oir ;y lH-Hfil#kc?;ft/<5 0 
MIMO/ni?5/lMi, ±<DjfM^ (2) ^J; «9fS«^n>5MS^^tTL. S.t>* 

hy-A^4^t§ 0 0fl;tfis MIMO/nt-7tit mWk<D (postconditio 

n -tr ^/ -y- J; 9 BUC9^^^^A^Si-'5c (lit©) v^zJOU*-:/;* h y — 
-Mi, (MI MO) f-t^/ot7t6 3 0l'gtt§^ ^oT^IS 

£tL5 0 r © J; 9 , ^^/d t f 6 3 0 (4, (y^^—i/'r 

^m\t^—Y(Dtz.lsb<D) Mm^^^^tM (M I MOiiff*— KWc£><£» # 
< (D^y#>f7^ h y — Aco^ h y — A?rS:ff -TSo «V^^/KD^r^L^etL 
h y — A^/cfif"^^ by— Att. ^S£frTV^1^^^/^<Dfci6^i£ 
m^BT^ffi^n^^P^itBM^J-efc^mP^ (^^Lte\ M-PSK, M 
-QAM!£fctem<Dt>(D) &mm-tZ>, (DEMOD) 



(54) #f 2 00 3-5 30 0 1 0- 

[0 12 31 
[0 12 4] 

[0 12 5] 

ji^^—S^tf/V (inter-symbol) (I S I) «r&*1-5. -<E> I S I 



(55) 4# It 2003-530010 

[0 12 6] 

^tf>=fc — (coherence) K*! «fc "9 fcdJ>Jfclvr?v Kfi £ 

^V^T\ U ^^Oil^fetic (Dfc 46 <D I S OFDMfiOTLt, 

temtitmLxt>-rfrx*t£^mv . *&&<om%<o2mtt mx.tt. qpsk 

) 141 S I fcMf&MX*foZ>o 
[0127] 

sfcfttffifflsnsrtms, mm^^y^ ofdm^^ 

(7)— (IFFT©|, ii^(4IE®(D$P^) -Cfe«9, ^^#VKZ)^gP^#*P$tt 
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